Regional differences in postischemic recovery in the stunned canine myocardium.
To determine if differences exist in the degree of ischemic damage and in postischemic recovery when different coronary arteries are occluded and reperfused, 40 barbital-anesthetized dogs were subjected to brief 15-minute periods of coronary artery occlusion followed by 3 hours of reperfusion ("stunned" myocardium) of the left anterior descending (LAD) or the left circumflex (LCX) coronary arteries. Myocardial segment shortening (%SS) in the subendocardium of nonischemic and ischemic reperfused areas was measured by sonomicrometry, and regional myocardial blood flow was measured by radioactive microspheres. Transmural tissue biopsies were taken at the end of reperfusion for the measurement of adenine nucleotides and total tissue water content. Arterial and local coronary venous blood samples were collected during preocclusion, during occlusion, and at 30 and 180 minutes of reperfusion for determination of blood oxygen content and oxygen consumption in the ischemic area. During occlusion, subendocardial blood flow (LAD flow = 0.11 +/- 0.02; LCX flow = 0.15 +/- 0.04 ml/min/gm), myocardial oxygen consumption (LAD = 2.4 +/- 0.7; LCX = 2.7 +/- 0.7 ml/min/100 gm), and areas of the left ventricle at risk (LAD = 27.4 +/- 2.3%; LCX = 32.4 +/- 2.4) were similar in both groups, thus indicating equivalent degrees of ischemia. There were no differences between groups in hemodynamics throughout the experiment or in the loss of myocardial high-energy phosphates or increase in total tissue water in the ischemic reperfused area at 3 hours of reperfusion. There was a significantly greater loss (p less than 0.05) of systolic wall function during LAD versus LCX occlusion and a greater recovery of segment function from 5 minutes throughout 1 hour of reperfusion after LCX occlusion (p less than 0.05), with no difference in %SS at 2 and 3 hours following reperfusion. Thus, although similar changes occurred in blood flow, metabolite parameters, tissue edema, wall function, and overall hemodynamics when either the LAD or LCX perfusion territories were occluded and reperfused, the loss of systolic wall function and recovery of segment shortening were more variable after regional stunning of the LCX perfusion bed. These data suggest that evaluation of pharmacologic or surgical interventions to improve postischemic functional recovery may be more reliably performed when the LAD coronary artery is the vessel occluded.